Splenic abscesses complicating sleeve gastrectomies are extremely rare. We report the fourth recorded case of a splenic abscess; in our case it occurred 10 weeks after sleeve gastrectomy in a 44-year-old man. The clinical presentation was vague but included the triad of fever, left upper quadrant tenderness and leucocytosis. The presence of this triad after sleeve gastrectomy should prompt investigation with contrast CT scans to exclude a splenic abscess.
SUMMARY
Splenic abscesses complicating sleeve gastrectomies are extremely rare. We report the fourth recorded case of a splenic abscess; in our case it occurred 10 weeks after sleeve gastrectomy in a 44-year-old man. The clinical presentation was vague but included the triad of fever, left upper quadrant tenderness and leucocytosis. The presence of this triad after sleeve gastrectomy should prompt investigation with contrast CT scans to exclude a splenic abscess.
BACKGROUND
Splenic abscesses are uncommon occurrences worldwide. A splenic abscess as a complication of sleeve gastrectomy is extremely rare. To the best of our knowledge, only three cases have been reported to date in the medical literature. 1 2 We report the fourth recorded case of a splenic abscess as a complication of a sleeve gastrectomy.
CASE PRESENTATION
A 44-year-old man with a body mass index (BMI) of 42 kg/m 2 and no chronic diseases underwent elective laparoscopic sleeve gastrectomy to treat morbid obesity. The operative procedure was uneventful. On day 2, oral intake was started after a contrast swallow revealed that the gastric staple line was intact. The postoperative recovery was uneventful and the patient was discharged on day 4.
He remained well until 10 weeks later when he experienced fever, malaise, chills and vague colicky abdominal pain. There was no vomiting reported. At this point, his BMI had reduced to 39 kg/m 2 . Physical examination revealed that he was feverish at 99.9°F and tachycardic at 115 bpm. The surgical wounds were completely healed and the abdomen was soft and mildly tender in the left upper quadrant, with no peritonitis.
INVESTIGATIONS
Laboratory tests revealed leucocytosis at 18 000/mL with 86% neutrophilia. Echocardiogram found no evidence of bacterial endocarditis, HIV serology was negative and hepatitis viral titres were normal.
A contrast CT scan of the abdomen revealed a discrete hypodense cystic mass within the splenic parenchyma, approximately 12 cm in diameter (figures 1 and 2).
DIFFERENTIAL DIAGNOSIS
A diagnosis of splenic abscesses was entertained.
TREATMENT
Intravenous fluid resuscitation and broad-spectrum antibiotics were started. Before percutaneous drainage could be organised, the patient reported worsened abdominal pain. This was accompanied by transient hypotension and tachycardia that responded to crystalloid resuscitation. Haemoglobin levels fell from 10 to 6.5 g/dL over 5 h. This prompted our decision for emergent splenectomy.
At laparotomy, there was an abscess cavity within the spleen extending from the hilum to the convex surface. The abscess was separate from the gastric staple line and it had ruptured onto the diaphragmatic surface of the spleen causing significant intraperitoneal haemorrhage ( figure 3 ). An open splenectomy was deemed necessary to prevent exsanguinating haemorrhage and it was completed uneventfully. The gastric staple line was intact and there was no evidence of a leak.
Cultures from the abscess cavity grew Klebsiella pneumonia, Streptococcus pneumonia and Acinetobacter spp that were all sensitive to carbapenem. Despite culture-directed antibiotics, however, there was persistent fever and leucocytosis. A CT scan of the abdomen/pelvis demonstrated a remnant left upper quadrant collection of gas and fluid that was successfully drained under image guidance.
OUTCOME AND FOLLOW-UP
The patient had a stormy postoperative course in the intensive care unit, requiring antibiotics and parenteral nutrition. An upper gastrointestinal endoscopy was performed and confirmed the absence of a delayed gastric staple-line leak. Staple line integrity and the absence of a stenosis were confirmed by a contrast study prior to restarting oral intake. The patient spent 3 weeks in hospital and was eventually discharged without event.
DISCUSSION
A sleeve gastrectomy is a common operation to treat morbid obesity. This operation is usually performed via the laparoscopic approach because it brings numerous advantages in obese patients, including reduced wound complications, faster recovery and unparalleled visibility. In a laparoscopic sleeve gastrectomy, the greater curvature of the stomach is resected, usually over a 36-40 Fr bougie, leaving the pylorus and gastrooesophageal junction intact. A necessary step is dividing the gastrosplenic ligament to mobilise the stomach. Although short gastric arteries are sacrificed, the splenic artery is left intact to ensure perfusion to the spleen.
The stomach is transformed into a narrow tubular channel to produce weight loss by two means: mechanical restriction of gastric distension and removal of fundal P/D1 cells that secrete ghrelin-a hormone that stimulates hunger. 3 Compared with a gastric bypass, sleeve gastrectomy is a safer option in high-risk patients because the duration of operation is shorter and it avoids the potential complications of a gastrojejunal anastomosis. 3 It also avoids the use of implantable devices as in gastric banding. 3 There are many recognised complications of sleeve gastrectomy, including staple-line leaks, intra-abdominal infections and mechanical obstruction from strictures. A splenic abscess is not yet a recognised complication. This is now the fourth reported case of a splenic abscess, despite the presence of large series and systematic reviews with thousands of sleeve gastrectomies. [4] [5] [6] [7] [8] [9] [10] There have only been three prior reports of splenic abscesses occurring after sleeve gastrectomies in a 19-year-old man, 1 a 35-year-old woman 2 and a 36-year-old woman, 2 all without medical comorbidities. In all three cases, uneventful operative procedures were reported and the patients were discharged from hospital tolerating diet. They returned after a delay that ranged from 16 1 to 75 days. 2 Our patient followed this pattern. He was a young adult without comorbidities and developed the splenic abscess 10 weeks after an uncomplicated operation. A bariatric surgeon reviewed the archive of our operation and could not identify any deviation from standard operative technique or any point of iatrogenic splenic injury.
In most patients with a splenic abscess not related to sleeve gastrectomies, one or more recognised risk factors 2 11-13 can be identified: an insult that devitalises the spleen (trauma, iatrogenic injury, sickle-cell disease), a source of embolic infection (generalised sepsis, infective endocarditis, intravenous drug use), some form of immune compromise (HIV, diabetes, malignancy) or a haematological disorder. These predisposing conditions were absent from all four cases after sleeve gastrectomy, 1 2 suggesting that another aetiology is responsible.
Four prevailing theories have been proposed in the bariatric population. The first is that a splenic abscess may occur as a result of direct extension from a gastric staple-line leak. Leaks occur after 1.2 3 -2.4% 4 of sleeve gastrectomies and can rise to as high as 20% after repeat operations.
14-16 When Aurora et al 4 evaluated the incidence of leaks in a meta-analysis of 4888 sleeve gastrectomies from 29 studies, they reported that 50% occurred more than 10 days after operation. Such a delay allows ample time for the infective process to extend into a devitalised spleen creating an abscess cavity. In our case, however, a leak was not identified on contrast study, endoscopy or at surgery. The second theory holds that there is iatrogenic splenic injury at the time of surgery, resulting in devitalisation and subsequent colonisation. However, the operative procedure was reported to be uneventful in all three cases previously reported 1 2 and we could not identify any point of iatrogenic splenic injury in our case.
The third theory is that inadvertent splenic ischaemia occurs after sleeve gastrectomy. Although the left gastroepiploic and short gastric vessels are deliberately ligated in this procedure, stomach viability is ensured by arterial supply through the left gastric artery and the spleen via the splenic artery. However, Perez et al 17 demonstrated that arterial flow in the left gastric artery was disturbed in 55% of uneventful cases through a yet undetermined mechanism, predisposing the gastric remnant to ischaemia and delayed staple-line leaks. A similar process may occur at the nearby splenic artery, leading to splenic ischaemia and infarction as a prelude to abscess formation. Stamou et al 18 provided supporting evidence when they deliberately observed the spleen before deflation of the pneumoperitoneum at the end of 287 sleeve gastrectomies. They reported that splenic ischaemia (as evidenced by arterial demarcation on inspection and confirmed by postoperative Doppler ultrasound) occurred in 4% of cases. Although in over 95% of cases splenic ischaemia did not become clinically evident, it could be a predisposing factor in susceptible patients.
Finally, Sakran et al 2 theorised that temporary immune suppression in the immediate postoperative period associated with rapid weight loss and limited oral intake could be responsible for the formation of the abscess in a partially infarcted spleen from a transient bacteraemia.
In this case, we entertained the possibility that the abscess was a complication of the sleeve gastrectomy since there was a Figure 3 Operative specimen. The abscess cavity has ruptured leaving a rent on the diaphragmatic surface of the spleen (arrows).
temporal relationship with the operation that mirrored the previously reported cases. 1 2 In this case, however, there was no gastric staple-line leak or iatrogenic splenic injury.
An additional mechanism should be entertained. We theorised that transient bacteraemia occurred when the stapler breached the gastric mucosa. This led to retrograde transmission of microbes through the gastric vasa brevia across the gastrosplenic omentum to the spleen. When retrograde transmission is combined with splenic ischaemia as postulated by Stamou et al 18 and potentiated by temporary immune suppression as theorised by Sakran et al, 2 the stage is set for splenic abscesses to occur. In all cases, the presentation is usually vague because an obese abdomen can mask physical signs. Our patient presented with vague left upper quadrant pain, fever and leucocytosis. Two patients in the existing reports presented with a similar triad. 2 Excluding the third reported case where the patient presented with multiple organ failure from advanced sepsis, this triad may herald a splenic abscess after sleeve gastrectomy.
In all reported cases, the diagnosis has been made on contrast-enhanced CT scanning. 1 2 This is a sensitive modality to diagnose splenic abscesses. The abscess cavity usually appears as a low-density lesion, often with a peripheral enhancing rim of inflammatory tissue. Although CT scan remains the gold standard for diagnosis, 2 13 ultrasound can also demonstrate the characteristics of splenic abscess. 2 Both of these imaging studies have a sensitivity of 98%. 2 19 20 Splenic abscesses should be treated with broad-spectrum antibiotics because they tend to be polymicrobial. 2 20 21 In this case and the three previously reported after sleeve gastrectomy, enteric Gram-negative and Gram-positive bacteria were the commonest organisms. 1 2 Although splenectomy is recognised as definitive management, [19] [20] [21] treatment for solitary abscesses has shifted towards percutaneous or laparoscopic drainage in order to preserve the spleen. 2 22 Splenectomy was required in our case and in two of the three reported cases after these minimally invasive options failed.
Learning points
▸ Although rare, bariatric surgeons should be aware of splenic abscess as a potential complication of laparoscopic sleeve gastrectomies. ▸ The clinical picture is usually non-specific because the signs are easily masked in an obese abdomen. ▸ The triad of fever, left upper quadrant pain and leucocytosis may herald a splenic abscess post-sleeve gastrectomy. ▸ Patients who develop this triad should be investigated with contrast-enhanced CT scan to exclude splenic abscesses. 
